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BACKGROUND OF THE INVENTION 
Field of the Invention. This invention relates to an improved apparatus and 
method for welding of metal plates and other objects that improves the fit between the 
objects and which decreases the deformation, movement or buckling of the welded 
items in the area surrounding the welded seam. 

Prior Art. Presently, submerged arc welding is used in a variety of industries to 
weld one or more metal objects together, such as two metal plates. A welding shop may 
receive lengths of metal plate in rolled form and must unroll the metal plate using heat 
to flatten the plates as desired. The plates are then cut to desired dimensions using a 
plasma cutting machine or other suitable device. 

When two metal plates are welded together, the adjacent ends of the two metal 
plates are laid next to each other on a welding bed to form a weld butt between the ends. 
The welding bed is simply that structure which supports the plates or other objects 
being welded together. In submerged arc welding it provides a space below the weld 
butt and usually comprises a series of magnets, also known as chucks, to secure each 
plate to the welding bed. The welding bed also usually comprises a length of non- 
ferrous, highly conductive material (referred to as a backing bar), often constructed 
from copper, that is positioned underneath the weld butt between the two adjacent ends 
of the two metal plates. A copper backing bar is considered non-consumable because it 
will not be integrated into the material being welded together because the melting 
temperature of copper is higher than that of the (usually) steel plates. However, a 
consumable backing bar, typically made of iron or steel, may be used as well where it is 
desired to weld the backing material to the other objects being welded together. Finally, 
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when welding methods other than the submerged arc method are used, the backing bar 
may not be used at all 

Conductive welding flux is placed on top of the backing bar before the plates are 
in position and poured between the two adjacent ends until it substantially fills the weld 
butt between them. The flux controls the atmosphere around the weld, preventing 
oxygen and other foreign material which may weaken the weld from contacting the 
weld. 

A submerged arc-welding machine, having a source of electric current, passes 
along the weld butt between ends of the metal plates, and the flux allows the electric 
current to pass between the ends of the plates. The electric current heats the metal to at 
least its melting point and mehs the ends of the plates. The current also melts a filler 
wire or rod which is positioned over the weld butt. The melted filler and the melted 
ends of the plates or other objects pool to form a common weld puddle. As the puddle 
cools and hardens, a welded seam is formed between the plates. 

Unfortunately, present methods have disadvantages. The metal plates, and/or 
then ends thereof, have a tendency to move and buckle along the seam during welding 
because the heat involved causes the metal to expand. In some instances, the buckling 
and movement of the metal plates results in broken and uneven weld seams and uneven 
plate surfaces before the welded seam sohdifies — ^undesirable results in a welding 
process. 

Although magnets are used to secure the metal plates to a welding bed, 
positioning the magnets too close to the welded seam is undesirable because the 
magnets affect the weld puddle, or molten metal that cools to form the welded seam. 



The magnets may "pull" the weld puddle away from the weld butt area where the 
welded seam is formed, resulting in a weakened welded seam. Thus in the area where 
the displacement forces from the heat will be the most intense, there is nothing holding 
the plates in place. 

ADVANTAGES AND OBJECTS OF THE INVENTION 

The present invention provides an advantage over prior art apparatuses and 
methods. By using a device that applies pressure to the metal plate or plates adjacent to 
the welded seam, the present invention decreases the movement and buckling of the 
metal plates that is normally associated with prior art apparatuses and methods. 
Because pressure is applied along the weld butt between the plates and along the welded 
seam imtil the welded seam sufficiently sohdifies, the present device ensures that the 
welded seam and/or the metal plate area surrounding the welded seam will not deform, 
buckle, or significantly distort. 

With the aforementioned considerations in mind, it is therefore an object of this 
invention to provide an improved welding apparatus that minimizes movement, 
deformation, and buckling of metal plates during the welding process. 

It is a further object of the present invention to provide aa improved welding 
process that minimizes movement, deformation and buckUng of metal plates during the 
welding process. 

It is a further object of the present invention to provide an apparatus that may 
connect to or cooperate with an existing submerged arc or other welding apparatus to 
apply pressure to the area surrounding a welded seam until that welded seam 
sufficiently solidifies. 
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It is a further object of the present invention to fit plates or other objects together 
for welding. 

These and other advantages and objects of this invention shall become apparent 
from the ensuing description of the invention. 

SUMMARY OF THE INVENTION 

This invention comprises a process and an apparatus for applying pressure to 
metal plate or plates during a welding process. The pressure appUcator apparatus may 
be constructed as part of a welding apparatus or constructed separately and used in 
conjunction with an existing welding apparatus. 

The pressure appUcator apparatus may comprise a first pressure applicator 
configured to contact at least a portion of a first plate adjacent to a weld butt and/or the 
welded seam between two plates being welded together and a second pressure 
applicator configured to contact at least a portion of a second plate adjacent to the weld 
butt and/or the welded seam. The pressure applicators are configured to apply pressure 
to the plates near the weld butt or the welded seam until the welded seam formed 
between the plates has sufficiently cooled and hardened to resist significant distortion of 
the plates. 

When constructed as part of a welding apparatus, the invention may comprise 
(a) a welding bed configured to support one or more metal plates having upper and 
lower surfaces and ends in an end-to-end relationship with a weld butt between the 
ends; (b) a source of electric current positioned sufficiently near the bed to allow the 
current to pass from the current source to the plates, whereby a welded seam may be 
formed between the plates; the source of electric current or welding bed is configured to 
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move the current source in a path that substantially follows the weld butt between the 
ends of the plate or plates; and (c) at least one pressure appUcator positioned on each 
side of the weld butt and positioned to contact the plate at a position adjacent to the 
ends of the plate; the pressure applicators are preferably configured to extend from a 
point before the source of electric current to a point behind the source of electric 
current, relative to the direction of movement of the source of electric current or of the 
movement of the plates, whereby pressure may be applied to the plates for a sufficient 
period of time to allow the weld seam to sohdify sufficiently to resist displacement. 

The methods of the present invention can be used when welding flat or curved 
(concave or convex) metal plates or other metal objects, such as pipe. The method 
prevents movement, deformation, buckling or substantial distortion of metal plates 
during a welding process wherein two metal plates are welded together using a source 
of electric current that forms a welded seam between the metal plates. In general, the 
improved method comprises the steps of applying pressure to the metal plates along the 
welded seam to prevent the welded seam from being significantly distorted, moved, 
deformed or buckled while the welded seam sufficiently solidifies. 

In particular, the method may comprise the steps of (a) providing at least two 
metal plates having upper and lower surfaces and ends; (b) positioning the plates end- 
to-end on a welding bed; (c) arcing electric current from a source of electric current to 
plates, thereby melting the ends and creating a welded seam between the plates; (e) 
applying pressure to the upper surface of the plates with at least one pressure applicator 
positioned on each side of the weld butt and/or welded seam between the plates and 
configured to extend sufficiently behind the source of electric current to allow the 



pressure applicators to apply sufficient pressure to the plates to prevent the welded seam 
from being significantly distorted, moved, buckled or deformed while the welded seam 
soUdifies; and (f) moving the plates or the current source so that the current source arcs 
electric current through and along the weld butt. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 illustrates a side view of some of the primary components of a 
conventional submerged arc-welding machine. 

Figure 2 illustrates a perspective view of an embodiment of the invention shown 
without the welding components. 

Figure 3 illustrates a top view of the embodiment of the invention shown in 
Figure 2. 

Figure 4 illustrates a side view of the embodiment shown in Figure 2 and 
illustrates the jack assemblies that may be used with the present invention. 

Figure 5 illustrates a rear view of the embodiment shovra in Figure 2. 

Figure 6 illustrates a front view of the embodiment shown in Figure 2. 

Figure 7 illustrates the insulation layer and jack assembly that may be used with 
each leg. 

Figure 8 illustrates the embodiment shown in Figure 2 with the welding machine 
components and metal plates incorporated into the Figure. 

Figure 9 illustrates an end view of another embodiment of the invention used 
with arced metal plates. 

Figure 10 illustrates an end view of another embodiment of the invention used 

with arced metal plates. 
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Figure 1 1 illustrates an end view of another embodiment of the invention used 
with a metal plate bent so that the plate ends may be welded together to form a tubular 
member. 

Figure 12 illustrates an end view of another embodiment of the invention used 
with a metal plate curved so that the plate ends may be welded together to form a 
tubular member. 

Figure 13 illustrates the contact surface for a pressure applicator configured to 
contact a flat metal plate. 

Figure 14 illustrates an embodiment of a pressure applicator having a contact 

surface configured to contact a curved metal plate. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS OF THE INVENTION 

Illustrations of construction, design, and methods of operation of the invention 
are set forth below with specific references to the Figures. The inventor intends the 
embodiments described to be illustrative only, and does not intend to hmit the scope of 
his invention to the embodiments disclosed herein. 

As used herein, horizontal(ly) shall mean substantially along or parallel to the x- 
axis shown in the Figures (or along the longitudinal axis of pressure applicators 231, 
241). Vertical(ly) shall mean substantially along or parallel to the y-axis shown in the 
Figures (or along the longitudinal axis of legs 211, 212, 221, 222), Lateral(ly) shall 
mean substantially along or parallel to the z-axis shown in the Figures (or along the 
longitudinal axis of jSront arm 220 or rear arm 210). 

Figure 1 illustrates a side view of a conventional submerged arc-welding 
machine 100, shown generally as a box. Welding machine 100 can be any suitable type 



of welding machine used to join metal objects, such as a Lincoln Electric Modified 
Series Arc Welder Model NA-4S4, available from The Lincoln Electric Company of 
Cleveland Ohio. The design and operation of a Lincobi Electric Modified Series Arc 
Welder Model NA-4S4 may be found in the operating manual for Model NA-4S4 
which is incorporated herein by reference to the extent it does not conflict with this 
apphcation. 

Welding machine 100 may comprise welding machines other than submerged 
arc welding machines. Such welding machines/apparatuses may include stick welding 
(SMAW) devices, inter-shield welding (GMAW, GMAW-P, GMAW-S, GTAW) 
devices, and heli-arc welding devices and/or other welding processes. The 
embodiments of the present invention are described as used and constructed for use 
with a submerged arc welding machine, but it should be noted that apparatus 200 may 
be suitably modified within the scope of the claims to work with other types of welding 
apparatuses that may or may not use conductive flux 103, 

Welding machine 100 may be vertically positionable using moveable vertical 
leg 209, and welding machine 100 may also include a lateral positioning assembly (not 
shown). Welding machine 100 comprises at least one source of electric current 1 10 that 
is moveable along a weld butt 150 formed between the ends 161, 171 of metal plates 
160, 170. Flux 103 is poured over a highly conductive, non-ferrous backing bar 109, 
and then ends 161, 171 are spaced sHghtly apart on welding bed 180 in an end 161 to 
end 171 relationship. A filler metal (not shown) in cable or wire form may be 
positioned in weld butt 150 when weld butt 150 comprises a space between ends 161, 
171. The filler metal fills weld butt 150 and forms part of the weld puddle that results 
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in welded seam 190. 

Current source 110 arcs electric current to plates 160, 170 to melt ends 161,171 
and create a welded seam 190 between plates 160, 170. Plates 160, 170 are preferably 
grounded and/or grounded to welding machine 100, most preferably with ground leads 
attached to at least one of plates 260, 170. 

In the prior art, current source 1 10 is typically attached to a lifting leg (not 
shown). There is usually a wheel at the bottom of the lifting leg. The hfting leg is used 
to raise and lower current source 1 10 with respect to plates 160, 170, which estabhshes 
the arc height, the distance between current source 1 10 and plates 160, 170. As current 
source 1 10 moves along weld butt 150 to form weld seam 190, the wheel at the bottom 
of the hfting leg rolls along plates 160, 170. The prior art lifting leg differs from the 
present invention in that it is not used to hold plates 160,170 against welding bed 180. 

Weld butt 1 50 and welded seam 190 are best seen in Figures 3 and 8. As used 
herein, weld butt 150 shall mean the space between ends 161,171 when plates 160, 170 
are supported on weld bed 180, but in some applications, ends 161,171 may abut. In 
such cases, weld butt 150 shall mean that area along ends 161,171 where ends 160, 170 
abut. Welded seam 190 shall mean the seam formed in the place of weld butt 150 after 
current source 110 has passed. 

Referring to Figure 1, welding machine 100 comprises a guide wheel 101 to 
guide machine 100 along an intended path that substantially follows weld butt 150. 
Welding machine 100 also comprises a flux deUvery hose 102 to deliver flux 103 from 
a flux hopper (not shown) to the weld butt 150 between the ends 161,171 of metal 
plates 160, 170. Metal plates 160, 170 have an upper surface 120 and a lower surface 



130. Flux 103 is poured between ends 161, 171 of plates 160, 170 through weld butt 
150 until flux 103 substantially fills weld butt 150. Electrical current source 1 10 
comprises a lead electrode 104 and middle electrode 105 that extend through flux 103 
into weld butt 150 to weld the lower portion 152 of plates 160, 170 near lower surface 
130 and a trail electrode 106 that welds the upper portion 153 of plates 160, 170 near 
upper surface 120. In apphcations in which weld butt 150 comprises abutting ends 161, 
171, current source 1 10 may not extend into the area between ends 161, 171. 

In other embodiments, current source 110 may comprise more electrodes or 
fewer electrodes, depending on the application. Welding machine 100 may also include 
a vacuum assembly 107 to remove any flux 103 remaining atop upper surface 120 after 
welded seam 190 has been formed. Removing flux 103 allows upper surface 120 and 
welded seam 190 to cool at a faster rate, thereby increasing the rate at which welded 
seam 190 solidifies. 

As best seen in Figures 4-6, metal plates 160, 170 are positioned atop welding 
bed 180 and secured to bed 180 using one or more magnetic chucks 191 . Plates 160, 
170 are positioned end 161 to end 171 over a backing bar 109 and opposing welding 
bed sidewalls 181 so that a weld butt 150 exists between ends 161, 171 to allow current 
source 110 (electrodes 104, 105, 106) to pass along weld butt 150. Backing bar 109 is 
vertically positionable so that during the welding process, the upper end of backing bar 
109 is positioned very close to or positioned to abut the lower surface 130 of plates 160, 
170 thereby packing flux 103 between backing bar 109 and plates 160, 170. Plate ends 
161,171 may be tack- welded to keep sufficient space between them. 

Viewing Figure 8, plates 160, 170 are welded together by moving current source 
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110 (electrodes 104, 105, 106) along weld butt 150 until ends 161, 171 are welded 
together, creating a welded seam 190 between plates 160, 170. Alternatively, in an 
embodiment in which welding machine 100 is fixedly positioned, plates 160, 170 are 
moved so that current source 1 10 (electrodes 104, 105, 106) passes along weld butt 150 
to weld together ends 161, 171, creating welded seam 190 therebetween. 

One of the consequences of welding plates 160, 170 together is that plates 160, 
170 may deform, move, buckle or become distorted from heat created by current source 
110. To prevent the problems associated with plates 160, 170 moving or buckling, the 
present invention comprises an apparatus 200 that apphes pressure to plates 160, 170 
adjacent to weld butt 150 and welded seam 190 to prevent plates 160, 170 from 

buckhng or moving. 

In the embodiment shown in Figure 2, apparatus 200 is configured to attach to 
vertical leg 209 of welding machine 100. In altemate embodiments, apparatus 200 need 
not attach to welding machine 100 as long as apparatus 200 cooperates with welding 
machine 100 to apply sufficient pressure to plates 160, 170 near ends 161, 171 so that 
plates 160, 170 and ends 161, 171 do not substantially deform, move, buckle, or 
otherwise become distorted while welded seam 190 sufficiently solidifies. As used 
herein "sufficiently sohdifies" shall mean the sohdification of welded seam 190 to the 
point that welded seam 190 will not substantially deform, move, buckle, or otherwise 
become substantially distorted when pressure applicators 231, 241 cease to apply 
pressure. 

Referring to Figure 2, pressure applicators 231, 241 comprise a plurality of 
rollers 250 positioned within channeled support members 230, 240 on shafts 251 that 
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allow rollers 250 to roll along plates 160, 170. Each roller 250 preferably has a 2-inch 
outside diameter and is mounted on y4-inch outside diameter shaft (although other 
dimensions are acceptable) and is preferably constructed from a hard material having a 
high melting point such as steel alloys, or some carbon steels. In a preferred 
embodiment, rollers 250 may be constructed from a strong non-magnetic material such 
as tantalum or titanium or their alloys. Magnetic or non-magnetic materials may be 
used for rollers 250; however, non-magnetic materials are preferred so that they will not 
affect the weld puddle. 

Viewing Figure 7, rollers 250 are sufficiently spaced along support members 
230, 240 to allow rollers 250 to expand as a result of the heat transferred to rollers 250 
during the welding process via ends 161, 171, a distance that will vary depending upon 
the material selected, but which the inventors expects to be about Vs-inch to 3/16-inch if 
a 2-inch carbon steel or steel alloy is used. 

Viewing Figures 5 and 6, apparatus 200 comprises pressure applicators 231, 241 
positioned on either side of weld butt 150 (Figure 6) and welded seam 190 (Figure 5), 
preferably as close to weld butt 150 as possible without interfering with the operation of 
welding machine 100. 

After vacuum assembly 107 has vacuumed welded seam 190, a small amount of 
flux 103, referred to as slag, remains atop welded seam 190 and forms a layer that may 
be up to Vi inch thick. After the slag has sufficiently cooled and hardened, it can be 
easily removed with little or no effect on welded seam 190. Because the slag is present, 
it is not desirable to apply pressure directly to welded seam 190. Applying pressure to 
welded seam 190 may force the slag downward into the area of the welded seam 190, 
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resulting in a depression formed in welded seam 190 when the slag is removed, causing 
an uneven or weakened welded seam 190. In embodiments where no slag is formed 
atop welded seam 190 and there is no danger of a deformed welded seam 190, it may 
desirable to apply pressure to welded seam 190. In such embodiments, the contact 
surface of applicators 231, 241 are preferably ahgned to be flush with the surfaces of 
plates 160, 170 facing applicators 231, 241. 

Welded seam 190 formed by a submerged arc welding machine is between 
about Va and about 1 % inches wide, although other types of welding machines may 
produce thinner or wider welded seams 190. Because it is usually not desirable to apply 
pressure directly to welded seam 190, the inner edges 233, 243 of apphcators 231, 241 
are preferably sufficiently spaced so that pressure applicators 231, 241 avoid contact 
with welded seam 190. Inner edges 233, 243 are preferably positioned at least Vi inch 
away from weld butt 150, more preferably about VA inches away from weld butt 150. 
Inner edges 233, 243 are preferably positioned no more than about 2-3 inches from 
weld butt 150 so that pressure apphcators 231, 241 and plates 160, 170 have some 
support from below from welding bed sidewalls 181. 

Pressure apphcators 231 apply pressure to plates 160, 170 on both sides of weld 
butt 150 and welded seam 190 and may take on a variety of forms including, but not 
limited to rollers 250 (as discussed below) and/or skid plates (not shown) that skid or 
slide along the surface of plates 160, 170 contacted by pressure applicators 231, 241. 

Viewing Figure 8, pressure applicators 231, 241 are configured to extend 
horizontally from at least current source 1 10 in the direction of vacuum assembly 107 to 
a point behind current source 110 that is sufficiently removed from current source 110 
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to allow welded seam 190 to sufficiently solidify. As used herein, the direction "behind 
current source 1 10" is used in relation to the direction that either current source 1 10 or 
plates 160, 170 are moved during the welding process, and refers to a direction toward 
that portion of plate or plates 160, 170 that have already been welded. In the preferred 
embodiment, the inventor contemplates pressure appUcators 231, 241 to at least about 
18 inches behind current source 1 10. 

In the preferred embodiments of the invention, weld bed 180 will include a pair 
of sidewalls 601 positioned below and on each side of the weld butt/seam 150/190. 
Sidewalls 601will provide a surface for pressure applicators 231, 241 to press against. 
Pressure applicators 231, 241 should preferably be positioned so that at least part of 
contact surface 860 (discussed below) of pressure applicator 231, 241 is directly over 
sidewalls 601. 

When pressure apphcators 231, 241 are located ahead of electric current source 
110, pressure applicators 601 will "fit" the plates or other objects, i.e., push edges 233, 
243 into ahgnment for welding, by pressing edges 233, 243 down into contact with 
sidewalls 601. When pressure apphcators 231, 241 are located behind electric current 
source 110, they will hold edges 233, 243 against sidewalls 601 until welded seam 190 
has sufficiently solidified to resist distortion. Where a backing bar 109 is used, 
sidewalls 601 should each typically be located about one inch from backing bar 109. 
However, sidewalls 601 may be used in place of the clips (not shown) that ordinarily 
hold backing bar 109 in place. In that case, sidewalls 601 should preferably be 
positioned about 1/8 to 1/16 of an inch from the edges of backing bar 109. The spacing 
is desired to allow for some heat induced expansion of backing bar 109 during welding. 
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When no backing bar 109 is used, such as in most non-submerged arc processes, 
sidewalls 601 should be closer together because there is no backing bar 109 there to 
help support the plates 160, 170 or other objects. In a preferred embodiment, sidewalls 
601 will be provided with a removable wear bar 602 which will fit between sidewall 

601 and the objects being welded. Thus plates 160, 170 or other objects will rest 
directly against wear bar 602, and wear bar 602 - rather than sidewalls 601 - will be 
worn down by contact with plates 160, 170, When wear bar 602 has been worn down, 
it may be replaced rather than replacing an entire sidewall 601 . Wear bar 602 and 
sidewalls 601 should each be comprised of a hard high melting point metal such as a 
steel alloy or even some carbon steels. In an especially preferred embodiment, wear bar 

602 and sidewalls 601 will be made of a strong high melting point material that is also 
non-magnetic such as tantalum or titanium or their alloys. 

In a preferred embodiment where apparatus 200 is used in conjunction with a 
Lincoln Electric Modified Series Arc Welder Model NA-4S4, pressure apphcators 231 
extend from about the location of guide wheel 101 to at least 18 inches, and more 
preferably at least 36 inches, behind current source 110. The exact distance pressure 
apphcators 231, 241 will need to extend beyond current source 110 will vary depending 
upon the type and thickness of the material being welded, the temperature at which that 
material is welded, the rate at which the material cools, and the rate at which current 
source 1 10 or plates 160, 170 are moved. The exact distance is also dependent upon the 
positioning of vacuum apparatus 107 because heat dissipates more rapidly from welded 
seam 190 after flux 103 has been vacuumed from upper surface 120. However, the 
proper location of the rear ends 245 of pressure applicators 231 can be determined for 



each material by simply experimenting with pressure applicators 23 1 of different 
lengths. 

Referring back to Figure 2, apparatus 200 may be constructed as follows. A 
support plate 206 is welded or otherwise attached to vertical leg 209. First arm 201 is 
welded or otherwise attached to support plate 206. First arm 201 may have a fixed 
length or configured to have an adjustable length to vary the distance between the rear 
end 201b of first arm 201 and fi-ont end 201a of first arm 201. Arm 201 may be 
constructed to be adjustable using a hydraulically operated piston arm or other 
conventional lifting device. The adjustable length of arm 201 allows pressure 
appUcators 231, 241 having different horizontal dimensions to be interchanged with 
apparatus 200. A suitable level and/or angle finder (not shown) may be suitably 
positioned on apparatus 200, preferably on arm 201 or arms 210, 220, so that shght 
angular adjustments may be made. 

Each end 201a, 201b of first arm 201 is configured with suitable support flanges 
202, 204 so that first arm 201 can attach to firont arm 220 via front arm flange 203 and 
rear arm 210 via rear arm flange 205. Support flange 202 mates with and attaches to 
firont arm flange 203 using nuts and bolts or other suitable connecting members. 
Support flange 205 mates with and attaches to rear arm flange 205 using nuts and bolts 
or other suitable connecting members. 

Preferably, the support flanges and arm flanges are connected as shown in the 
blow-up portion of Figure 2. A threaded rod 402 is positioned preferably through each 
comer of each flange 204, 205 and through inner nuts 403a. Outer nuts 402, 404 are 
threaded onto rod 402 on the exterior sides 405, 406 of flanges 204, 205. All the nuts 
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are then adjusted to securely position flanges 204, 205 relative to each other. The 
configuration shown in Figure 2 allows the operator to provide a slight tilt or adjustment 
of the orientation of pressure apphcators 23 1, 241 by simply adjusting the appropriate 
nuts. For example, if the operator wishes to slightly tilt pressure apphcators 231, 241 
toward the direction of vertical arm 209, the operator adjusts the lower nuts 408, 409 on 
each lower comer so that the lower end 407 of flange 205 moves toward flange 204. 

Front legs 221, 222 extend between front arm 220 and pressure applicators 231, 
241 and movably attach to front arm 220 via flanges 223, 224 and U-bolts 225. Rear 
legs 211,212 extend between rear arm 210 and pressure applicators 231, 241 and 
movably attach to rear arm 210 via flanges 213* 214 and U-bolts 215. U-bolts 215, 225 
allow the lateral distance between the inside edges 243, 244 of pressure applicators 231, 
241 to be adjusted. L-shaped gussets 217 may be positioned to engage respective front 
legs 221, 222 and rear legs 21 1, 212 to help support them. 

The inner edges 243, 244 of support members 230, 240 (or pressure applicators 
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231, 241) are preferably configured with one or more insulation plates 235 to protect 
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support members 230, 240 from the heat radiating from plates 160, 170. Preferably a 
pluraUty of plates 235 is used. An embodiment of insulation plates 235 is more clearly 
seen in Figures 2 and 7. Viewing Figure 7, insulation plates 235 are attached to inner 
edges 243, 244 on mounting pins 701. Each insulation plate 235 is configured with a 
slot 236 that shdes around pin 701. The lower edge 237 of insulation plate 235 sHdes 
on the upper surface 120 of plate 170. As the contact between plate 170 and the lower 
edge 237 of insulation plate 235 wears away lower edge 237, slot 236 allows plate 235 



to slide downward to compensate for the wear and tear on lower edge 237, 
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Insulation is also preferably positioned on all surfaces of apparatus 200 that may 
be affected by heat or may be subject to splatter from molten metal that is associated 
with some types of welding machines and leads. 

In some welding processes, it may be necessary to weld two plates 160, 170 
together where each plate 160, 170 has a different thickness. Thus, it may be desirable 
have the opposing pressure applicators 231, 241 applying pressure along weld butt 150 
and welded seam 190 at different vertical positions corresponding to the vertical 
position of the respective upper surfaces 120 of plates 160, 170. Each leg, or each pair 
of legs extending to a pressure appUcator 231, 241 should preferably be configured to 
be vertically adjustable so that pressure applicators 231, 241 may be positioned as 
needed. 

One such embodiment of vertically positionable legs is shown in Figures 4 and 
7. Viewing Figure 4, jack assemblies 402a, 402b are engaged with each leg 221, 21 1 
and a corresponding pressure apphcator. Viewing Figure 7, jack assembly is number 
404, leg is 222, and lower end is 222a. Referring back to Figure 4, the lower ends 221a, 
221a of each leg 21 1, 221 are configured to fit between gusset 217 and a respective jack 
assembly 402a, 402b, which are attached to pressure apphcator 241. Jack assembhes 
402a, 402b raise legs 211, 221 to a distance greater than the desired vertical adjustment 
and one or more shims 403 are positioned between pressure applicators 241 and lower 
ends 21 la, 221a of legs 21 1, 221 to support legs 21 1, 221 . Each shim 403 has a specific 
vertical width that provides a predetermined distance so that when jack assemblies 
402a, 402b lower legs 21 1 , 221 onto shims 403, a proper vertical adjustment of pressure 
applicators 231, 241 is provided. Altemate embodiments, such as hydraulically- 
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operated legs and other conventional assemblies that achieve the same purpose as jack 
assembly 402 and shims 403 are also acceptable. 

The present invention can also be used to weld not only flat metal plates, but 
arched metal plates 801, 802 also as shown in Figures 9-12. In the embodiments shown 
in Figures 9-12, plates 801, 802 are welded together using the methods of operating 
welding machine 100 as previously described, whereby either current source 110 (not 
shown in Figures 9-12) or metal plates 801, 802 are moved to allow current source 110 
to pass along the weld butt 150 between plates 801, 802 (Figures 9 and 10) or weld butt 
883 between ends 881, 882 (Figures 11 and 12). 

Figure 9 illustrates an embodiment of the invention used to weld arched metal 
plates 801, 802 each having a concave side 803 and a convex side 804. Each plate 801, 
802 is supported by welding bed 180 that comprises one or more wedges 805 having 
magnetic chucks 806 to support convex side 804. Chucks 806 help position ends 820, 
830 of plates 801, 802 over a backing bar 109 in an end 820 to end 830 relationship. In 
this embodiment, pressure applicators 231, 241 perform the same function and are 
positioned near weld butt 150 and welded seam (not shown) as previously described. 

Figure 10 illustrates a similar embodiment to that shown in Figure 9. The chucks 
806 on welding bed wedges 805 support convex side 804 while pressure appKcators 
231, 241 apply pressure to concave side 803. In both Figures 9 and 10, plates 801, 802 
should be sufficiently supported from below, such as by one or more wedges 805. The 
embodiment illustrated in Figures 9 and 10 may be used to construct large pieces of 
arched metal plates and tubular members constructed from two or more arched plates 
801, 802. 
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Figures 1 1 and 12 illustrate embodiments of the invention used to construct 
tubular members from a single piece of rolled metal plate 880. Metal plate 880 is bent 
or rolled until it has two ends 881, 882 adjacent to each other. A backing bar 109 is 
positioned below the weld butt 883 formed between ends 881 , 882. One or more 
wedges 884 are used to support plate 880 with weld butt 883 positioned over backing 
bar 109. Ends 881, 882 are then welded together to create a welded seam (not shown) 
therebetween in the manner described above, thereby forming a tubular member. 

As shown in Figures 9-12, the front and rear arms 901, 902 may be angled, but 
arms 901, 902 may be configured in other ways. Though not shown in the Figures, 
shims 403 may be constructed from wedges having predetermined angles so that 
appUcators 231, 241 may be tilted or angled to apply pressure to arched surfaces. 
Alternatively, the front and rear arms may be constructed from a pair of pivoting 
members to allow an operator to adjust the angle at which pressure will be applied to 
the metal object or plate. 

Viewing Figures 13 and 14, in each of the embodiments described herein, each 
applicator 231, 241 is preferably configured to have a contact surface 860 that 
substantially mirrors upper surface 120 of plates 801, 802, plates 160, 170, or plate 880 
that is contacted by each applicator 231, 241 to ensure uniform pressure is apphed 
around weld butt 850, weld butt 150, weld butt 883 or the welded seam formed between 
plate ends. 

For example, in the embodiments operating on substantially flat plates 160, 170, 
contact surface 860 is substantially flat and may comprise a single roller 250, a line of 
rollers 250 as shown in Figure 13, or a substantially planar skid plate (not shown). In 
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the embodiments shown in Figures 9-12, contact surface 860 would be constructed to be 
convex or concave, depending on the application. The pressure applicator can be 
constructed from a suitably configured skid plate, or, as shown in Figure 14, the 
pressure applicator can be constructed from a plurality of rollers 870 aligned and 
configured to substantially mirror the shape of plate surface 120 contacted by pressure 
apphcator 241. In the embodiment shown in Figure 14, contact surface 860 of pressure 
appUcator 241 is formed by the plurality of rollers 870. 

Although welding machine 100 has been described as capable of moving a 
current source 1 10 along a weld butt between one or more plates 160, 170 (or other 
metal objects such as pipe) the present invention also encompasses embodiments 
wherein welding machine 100 is suitably configured so that current source 110 remains 
in a fixed position and the metal plates 160, 170 (or other metal objects) are moved past 
current source 1 10 so that plates 160, 170 are welded together, creating a welded seam 
190 between plates 160, 170. In such an embodiment, pressure applicators 231, 241 
may be fixedly positioned relative to current source 110 and extend a sufficient distance 
from current source 1 10 so that welded seam 190 has sufficiently sohdified before 
pressure appUcators 231, 241 cease applying pressure to plates 160, 170. 

In each of the embodiments described herein, applicators 231, 241 and/or other 
areas of apparatus 200, may be configured with cooling jackets (not shown) to dissipate 
heat from the components of apparatus 200. The cooUng jackets may comprise one or 
more channels in fluid communication with a source of (circulating) cooUng fluid. 

Although the preferred embodiment has been described, those skilled in the art 
to which the present invention pertains will appreciate that modifications, changes, and 
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improvements may be made without departing from the spirit of the invention defined 
by the claims. 
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CLAIMS 

I claim: 

1 . A welding process comprising the steps of: 

(a) providing at least two metal plates having upper and lower surfaces and ends; 

(b) positioning said plates end-to-end on a welding bed forming a weld butt between 
said ends; 

(c) arcing electric current from a source of electric current to said plates, thereby 
melting said ends and creating a welded seam between said plates; 

(d) applying pressure to a surface of said plates with at least one pressure apphcator 
positioned on each side of said weld butt, said pressure apphcators configured to 
extend behind said source of electric current, said pressure applicators 
configured to apply sufficient pressxire to said plates to prevent said seam from 
being substantially distorted while said welded seam solidifies; and 

(e) moving said current source along a path substantially following said weld butt 
between said plates. 

2. The process according to claim 1 wherein said pressure applicators comprise 
one or more rollers. 

3. The process according to claim 2 further comprising the step of securing said 
plates to said bed. 

4. The process according to claim 1 wherein at least one of said pressure 
applicators is horizontally positionable. 

5. The process according to claim 1 wherein at least one of said pressure 
applicators is vertically positionable. 

1 



The process according to claim 1 further comprising the step of applying 
pressure to said plates at least 18 inches behind said source of electric current. 
The process according to claim 1 further comprising the step of applying 
pressure to said plates at least 36 inches behind said source of electric current. 
The process according to claim 1 wherein said pressure applicators comprise at 
least one contact surface, said contact surface substantially mirroring the shape 
of the surface of said metal plate that said contact surface contacts. 
A welding process comprising the steps of: 

providing at least two metal plates having upper and lower surfaces and ends; 
positioning said plates end to end on a welding bed forming a weld butt between 
said ends; 

arcing electric current from a source of electric current to said plates, thereby 

melting said ends and creating a welded seam between said plates; 

applying pressure to a surface of said plates with at least one pressure apphcator 

positioned on each side of said weld butt, said pressure applicators configured to 

extend behind said source of electric current, said pressure apphcators 

configured to apply sufficient pressure to said plates to prevent said seam jfrom 

being substantially distorted while said welded seam solidifies; and 

moving said plates so that said current source arcs electric current to said plates 

along said weld butt. 

The process according to claim 9 wherein said pressure apphcators comprise 
one or more rollers. 

The apparatus according to claim 9 wherein at least one of said pressure 



applicators is horizontally positionable. 

The process according to claim 9 wherein at least one of said pressure 
applicators is vertically positionable. 

The process according to claim 9 wherein said pressure applicators extend at 
least 18 inches behind said source of electric current. 
The process according to claim 9 wherein said pressure applicators extend at 
least 36 inches behind said source of electric current. 

The process according to claim 9 wherein said pressure appUcators comprise at 
least one contact surface, said contact surface substaatially mirroring the shape 
of the surface of said metal plate that said contact surface contacts. 
A welding apparatus comprising: 

a welding bed configured to support at least two metal plates having upper and 
lower surfaces and ends in an end-to-end relationship with a weld butt between 
said ends; 

a source of electric current positioned to allow said current to pass from said 
current source to said plates, whereby a welded seam may be formed between 
said plates, said source of electric current configured to move in a path that 
substantially follows said weld butt between said plates; and, 
at least one pressure appUcator positioned on each side of said weld butt and 
positioned to contact said plate at a position adjacent to the ends of said plate on 
a surface of each plate, said pressure applicators configured to extend behind 
said source of electric current relative to the direction of movement of said 
source of electric current, whereby pressure may be applied to said plates using 



said pressure applicators. 

17. The apparatus according to claim 16 wherein said pressure applicators comprise 
one or more rollers. 

1 8. The apparatus according to claim 1 6 wherein at least one of said pressure 
appUcators is horizontally positionable. 

19. The apparatus according to claim 16 wherein at least one of said pressure 
applicators is vertically positionable. 

20. The apparatus according to claim 16 wherein said pressure apphcators extend at 
least 18 inches behind said source of electric current. 

21 . The apparatus according to claim 16 wherein said pressure applicators extend at 
least 36 inches behind said source of electric current. 

22. The apparatus according to claim 16 wherein said pressure appUcators comprise 
at least one contact surface, said contact surface substantially mirroring the 
shape of the surface of said metal plate that said contact surface contacts. 

23 . A welding apparatus comprising: 

(a) a welding bed configured to support at least two metal plates having upper and 
lower surfaces and ends in an end-to-end relationship with a weld butt between said 
ends, said welding apparatus configured to move said plates in a direction that 
substantially follows said weld butt between said ends; 

(b) a source of electric current positioned sufficiently near said bed to allow said 
current to pass from said current source to said plates, whereby a welded seam may be 
formed between said plates; and, 

(c) at least one pressure apphcator positioned on each side of said weld butt and 
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positioned to contact said plate at a position adjacent to the ends of said plate on a 
surface of each plate, said pressure applicators configured to extend behind said source 
of electric current relative to the direction of movement said plates, whereby pressure 
may be applied to said plates using said pressure applicators. 

24. The apparatus according to claim 23 wherein said pressure applicators comprise 
one or more rollers. 

25. The apparatus according to claim 23 wherein at least one of said pressure 
apphcators is horizontally positionable. 

26. The apparatus according to claim 23 wherein at least one of said pressure 
applicators is vertically positionable. 

27. The apparatus according to claim 23 wherein said pressure applicators extend at 
least 18 inches behind said source of electric current. 

28. The apparatus according to claim 23 wherein said pressure apphcators extend at 
least 36 inches behind said source of electric current. 

29. The apparatus according to claim 23 wherein said pressure applicators comprise 
at least one contact surface, said contact surface substantially mirroring the 
shape of the surface of a metal plate that said contact surface contacts. 

30. A welding process comprising the steps of: 

(a) providing at least two metal plates, each said plate having at least a concave 
surface and ends; 

(b) positioning said plates end to end on a welding bed so that at least a portion of 
said concave surface faces said welding bed and so that a weld butt is formed 
between said ends; 



10 



15 



20 



(c) arcing electric current from a source of electric current to said plates, thereby 
melting said ends and creating a welded seam between said plates; 

(d) applying pressure to a surface of said plates with at least one pressure applicator 
positioned on each side of said weld butt, said pressure applicators configured to 
extend behind said source of electric current, said pressure applicators 
configured to apply sufficient pressure to said plates while said welded seam 
sufficiently soHdifies; and 

(e) moving said current source along a path substantially following said weld butt 
between said ends; 

3 1 . The process according to claim 30 wherein said pressure applicators comprise 
one or more rollers. 

32. The process according to claim 30 further comprising the step of securing said 
plates to said bed. 

33. The process according to claim 30 wherein at least one of said pressure 
applicators is horizontally positionable. 

34. The process according to claim 30 wherein at least one of said pressure 
applicators is vertically positionable. 

35. The process according to claim 30 wherein said pressure applicators extend at 
least 18 inches behind said source of electric current. 

36. The process according to claim 30 wherein said pressure appHcators extend at 
least 36 inches behind said source of electric current, 

37. The process according to claim 30 wherein said pressure applicators comprise at 
least one contact surface, said contact surface substantially mirroring the shape 
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of the surface of said metal plate that said contact surface contacts. 
A welding process comprising the steps of: 

providing at least two metal plates having upper and lower surfaces and ends, at 
least one of said surfaces comprising a convex surface; 
positioning said plates end to end on a welding bed so that at least a portion of 
said convex surface faces said welding bed and so that a weld butt is formed 
between said plates; 

arcing electric current from a source of electric current to said plates, thereby 

melting said ends and creating a welded seam between said plates; 

applying pressure to a surface of said plates with at least one pressure apphcator 

positioned on each side of said weld butt, said pressure applicators configured to 

extend behind said source of electric current, said pressure applicators 

configured to apply sufficient pressure to said plates to prevent said seam from 

being substantially distorted while said welded seam solidifies; and 

moving said plates so that said current source arcs electric current to said plates 

along said weld butt. 

The process according to claim 38 wherein at least one of said pressure 
applicators is horizontally positionable. 

The process according to claim 38 wherein at least one of said pressure 
applicators is vertically positionable. 

The process according to claim 38 wherein said pressure applicators extend at 
least 18 inches behind said source of electric current. 

The process according to claim 38 wherein said pressure apphcators extend at 



least 36 inches behind said source of electric current. 

The process according to claim 38 wherein said pressure applicators comprise at 
least one contact surface, said contact surface substantially mirroring the shape 
of the surface of said metal plate that said contact surface contacts. 
An apparatus for preventing significant distortion of metal objects during a 
welding process, wherein said metal objects have ends, said metal objects 
positioned end to end forming a weld butt between said ends where a welded 
seam is created during said welding process, said apparatus comprising: 

(a) a first pressure applicator configured to contact at least a portion of a 
first metal object adjacent to said weld butt; 

(b) a second pressure applicator configured to contact at least a portion of a 
second metal object adjacent to said weld butt; 

(c) wherein said pressure applicators are configured to apply pressure to said 
objects until said welded seam has sufficiently sohdified to resist 
significant distortion of said metal objects. 

The apparatus according to claim 44 wherein at least one of said first or second 
pressure applicators is horizontally positionable. 

The apparatus according to claim 44 wherein at least one of said first or second 
pressure applicators is vertically positionable. 

The apparatus according to claim 44 wherein said pressure applicators extend at 
least 18 inches behind a source of electric current used to weld said objects 
together. 

The apparatus according to claim 44 wherein said pressure applicators extend at 
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least 36 inches behind a source of electric current used to weld said objects 
together. 

The apparatus according to claim 44 wherein said pressure applicators comprise 
at least one contact surface, said contact surface substantially mirroring the 
shape of the surface of said metal object that said contact surface contacts. 
The apparatus according to claim 49 wherein said contact surface has a shape 
selected from the group consisting or planar, convex, and concave. 
A process for forming a tubular member comprising the steps of: 
providing a metal plate having ends and bending said plate until two ends of said 
plate are positioned adjacent to each other whereby a weld butt is formed 
between said ends; 

positioning said plate on a welding bed; 

arcing electric current from a source of electric current to said plate, thereby 
melting said ends and creating a welded seam between said ends; 
moving said current source along a path substantially following said weld butt 
between said ends; 

providing at least one pressure applicator positioned on each side of said weld 
butt, said pressure apphcators configured to extend behind said source of electric 
ciurent relative to the direction said source of electric current is moved; and 
applying pressure to said plate with said pressure apphcators along said welded 
seam, whereby said pressure apphcators substantially prevent said welded seam 
from being significantly distorted as said welded seam solidifies. 
The process according to claim 51 wherein at least one of said pressure 



applicators is horizontally positionable. 

The process according to claim 5 1 wherein at least one of said pressure 
applicators is vertically positionable. 

The process according to claim 51 wherein said pressure applicators extend at 
least 1 8 inches behind said source of electric current. 

The process according to claim 51 wherein said pressure applicators extend at 
least 36 inches behind said source of electric current. 

The process according to claim 51 wherein said pressure applicators comprise at 

least one contact surface, said contact surface substantially mirroring the shape 

of the surface of a metal plate that said contact surface contacts, 

A process for forming a tubular member comprising the steps of: 

providing a metal plate having ends and bending said plate until two ends of said 

plate are positioned adjacent to and substantially parallel to each other, whereby 

said ends form a weld butt; 

positioning said plate on a welding bed so that said adjacent plate ends are 
positioned over a backing bar; 

arcing electric current from a source of electric current through said weld butt to 
said plate, thereby melting said ends and creating a welded seam; 
moving said plate so that said current source arcs electric current through and 
along said weld butt; 

providing at least two pressure applicators positioned adjacent to and on 
opposite sides of said weld butt, said pressure applicators configured to extend 
behind said source of electric current relative to the direction said plate is 
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moved; and 

applying pressure to said plate with said pressure applicators along said welded 
seam, whereby said pressure applicators will substantially prevent movement of 
said plate along the welded seam as said welded seam soUdifies. 
The process according to claim 57 wherein at least one of said pressure 
applicators is horizontally positionable. 

The process according to claim 57 wherein at least one of said pressure 
applicators is vertically positionable. 

The process according to claim 57 wherein said pressure applicators extend at 
least 18 inches behind said source of electric. 

The process according to claim 57 wherein said pressure applicators extend at 
least 36 inches behind said source of electric current. 

The process according to claim 57 wherein said pressure apphcators comprise at 
least one contact surface, said contact surface substantially mirroring the shape 
of the surface of a metal plate that said contact surface contacts. 
An improved process for preventing distortion of metal objects during a welding 
process wherein two metal objects are welded together using a source of electric 
current that creates a welded seam between said metal objects, said 
improvement comprising the step of applying pressure to said metal objects 
along said welded seam and behind said source of electric current while said 
welded seam sohdifies. 

The process according to claim 63 further comprising the step of applying 
pressure to said plates at least 18 inches behind said source of electric current. 
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65. The process according to claim 63 further comprising the step of applying 
pressure to said plates at least 36 inches behind said source of electric current. 

66. The process according to claim 63 wherein a filler metal is provided between 
said metal objects. 

67. A process according to claims 1, 9, 30, 38, 51, 57, or 63 wherein said pressure 
applicators are configured to apply pressure to said plate or plates before said 
source of electric current as well as after said source of electric current. 

68. An apparatus according to claims 16, 23, or 44 wherein said pressure applicators 
are configured to apply pressure to said plate or plates before said source of 
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electric current as well as after said source of electric current. 



69. A process according to claims 1, 9, 30, 38, 51 or 57 wherein said weld butt is 
provided with a filler metal to promote the formation of a weld seam. 

70. An apparatus according to claims 16, 23, or 44 wherein said weld butt is 



provided with a filler metal to promote the formation of a weld seam. 
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ABSTRACT OF THE DISCLOSURE 

An improved apparatus and method for the prevention of deformation and 
buckling of metal plates during welding processes is disclosed. The improved 
apparatus and method are used to apply pressure to a welded seam created between two 
metal plates during the welding process. Pressure is applied to the area of the plates 
surrounding the welded seam until the welded seam has sufficiently cooled to prevent 
deformation and buckling of the metal plates. 



\ 




244 



FIGURE 2 



170 




201b 



t t 1 I i i I I i ) 1 i 



rr-n-^-n n 
^^251 



204 




■205 
213 



215 
^190 
—210 

■214 



I 



215 



FIGURE 3 



251 



200 




30 191 

FIGURE 4 



201a 



ill 

I* 

ry 
i.ri 
m 

D 
W 



ry 
o 




150 



404 



170 



404a 



107 160 



190 



FIGURE 8 



r 






884 




806 



884 



806 



FIGURE 12 



180 




FIGURE 2b 



IN THE UNITED STATES OF AMERICA 



APPLICANT: 



TITLE: 



PATENT AND TRADEMARK OFFICE 



Kent Deshotel 



IMPROVED WELDING MACHINE 



ATTORNEY DOCKET NO . : 9468.001 

ASSISTANT COMMISSIONER FOR PATENTS 
WASHINGTON, D.C. 2 0231 

COMBINED DECLARATION AND POWER OF ATTORNEY 

As a below-named inventor, I hereby declare that: 

^y residence, post office address and citizenship are as stated 
below next to my name; 

Kent Deshotel 
4207 Fitzgerald Street 
Addis, Louisiana 70710 

I believe I am the original, first and sole inventor of the 
subject matter which is claimed and for which a patent is sought 
on the invention entitled IMPROVED WELDING MACHINE, the 
specification of which 

[x] is attached hereto 



[ ] was filed on 



as 



Serial No. 



or 



Express Mail No. 
and was amended on 



(if applicable) . 



[ ] was described and claimed in PCT International 

Application No. filed on 

and as amended under PCT 

(if any) , 



Article 10 on 



I hereby state that I have reviewed and understand the content of 
the above- identified specification, including the claims, as 
amended by any amendment referred to above. 

I acknowledge the duty to disclose information which is material 
to the examination of this application in accordance with Title 



::OMBINED DECLARATION AND 
POWER OF ATTORNEY 
PAGE 1 OF 2 PAGES 



EXPRESS MAIL # EM1673 60649US 



21, Code of Federal Regulations, § 1.56(a) 



In compliance with this duty there is attached 
an information disclosure statement- 37 CFR 1.97 



POWER OF ATTORNEY: As a named inventor, I hereby appoint the 
following attorney (s) and/or agent (s) to prosecute this 
application and transact all business in the Patent and Trademark 
Office connected therewith. 



WILLIAM DAVID KIESEL, Registration No, 25,883 
ROBERT C. TUCKER, Registration No. 31,434 
BERNARD F, MERONEY, Registration No. 3 7,188 
LANCE A. FOSTER, Registration No. 38,882 
R. BENNETT FORD, JR., Registration No, 39,193 



SEND CORRESPONDENCE TO: 

R. Bennett Ford, Jr. 
P. 0. Box 15928 

Baton Rouge, Louisiana 70895 



DIRECT TELEPHONE CALLS TO: 

R. Bennett Ford, Jr. 
(225) 927-9908 



DECLARATION: I hereby declare that all statements made herein of 
nay own knowledge are true and that all statements made on 
information and belief are believed to be true; and further that 
these statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or 
imprisonment, or both under Section 1001 of Title 18 of the United 
States Code and that such willful false statements may jeopardize 
the validity of the application or any patent issued thereon. 

FULL NAME OF SOLE OR FIRST INVENTOR: 

:iESIDENCE ADDRESS: Kent Deshotel 

4207 Fitzgerald Street 
Addis, Louisiana 70710 

POST OFFICE ADDRESS: Kent Deshotel 

4207 Fitzgerald Street 
Addis, Louisiana 70710 

COUNTRY OF CITIZENSHIP: U.S.A. DATE: I'^^OOO 



SIGNATURE: 




COMBINED DECLARATION AND EXPRESS MAIL # EM167360649US 

POWER OF ATTORNEY 
PAGE 2 OF 2 PAGES 



IN THE UNITED STATES OF AMERICA 
PATENT AND TRADEMARK OFFICE 



APPLICANT: Kent Deshotel 

TITLE: IMPROVED WELDING MACHINE 

ATTORNEY DOCKET NO.: 9468.001 



COMMISSIONER OF PATENTS AND TRADEMARKS 
WASHINGTON, D.C. 20231 

VERIFIED STATEMENT (DECLARATION) CLAIMING SMALL ENTITY 
STATUS (37 CFR 1.9 (f) AND 1.27 (b) ) - INDEPENDENT INVENTOR 

As a below named inventor, I hereby declare that I qualify as an 
independent inventor as defined in 37 CFR 1.9 (c) for purposes of 
paying reduced fees under section 41 (a) and (b) of Title 35, 
Jnited States Code, to the Patent and Trademark Office with 
regard to the invention entitled IMPROVED WELDING MACHINE 
described in 

[X] the specification filed herewith 

[ ] application serial no. , filed 

[ ] patent no. , issued . 

I have not assigned, granted, conveyed or licensed and am under 
lo obligation under contract or law to assign, grant, convey or 
license, any rights in the invention to any person who could not 
oe classified as an independent inventor under 37 CFR 1.9 (c) if 
bhat person had made the invention, or to any concern which would 
lot qualify as a small business concern under 37 CFR 1,9 (d) or a 
lonprofit organization under 37 CFR 1.9 (e) . 

3ach person, concern or organization to which I have assigned, 
granted, conveyed, or licensed or am under an obligation under 
contract or law to assign, grant, convey, or license any rights 
in the invention is listed below: 



[ ] no such person, concern, or organization 

[ ] persons, concerns or organizations listed below* 

*NOTE: Separate verified statements are required from each named person, 
concern or organization having rights to the invention averring to their 
status as small entities. (37 CFR 1.27) 
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ADDRESS : 

dMall entity statement 
page 1 of 2 pages 



EXPRESS MAIL # EM167360649US 



I acknowledge the duty to file, in this application or patent, 
notification of any change in status resulting in loss of 
entitlement to small entity status prior to paying, or at the 
time of paying, the earliest of the issue fee or any maintenance 
fee due after the date on which status as a small entity is no 
longer appropriate. (37 CFR 1.28 (b) ) 

I hereby declare that all statements made herein of my own 
knowledge are true and that all statements made on information 
and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or 
imprisonment, or both, under section 1001 of Title 18 of the 
United States Code, and that such willful false statements may 
jeopardize the validity of the application, any patent issuing 
thereon, or any patent to which this verified statement is 
directed. 



NAME OF INVENTOR 



Kent Deshotel 




3-1-1000 



DATE 
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